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surface, is 277/1600 seconds, or about 1/250 of a second, a point -1 cm.
from the surface would receive the maximum current after about
1/25,000 of a second, while at a point 10 cm. from the surface
the current would not reach its maximum for about 4/10 of a
second.

Let us now consider the case of iron: for an average specimen of
soft iron we may put a = 104, ^ = 103; hence in this case, the time
the current, 1 cm. from the surface, will take to reach its maximum
value is about 27T/10 seconds, while a place 10 cm. from the face
only attains its maximum after 20?r seconds. Thus the currents
diffuse much more slowly through iron than they do through copper.
The diffusion of the currents is regulated by two circumstances, the
inertia of the "currents which tends to confine them to the outside
of the conductor, and the resistance of the metal which tends to
make the currents diffuse through the conductor; though the resist-
ance of iron is greater than that of copper, this is far more than
counterbalanced by the enormously greater magnetic permeability
of the iron which increases the inertia of the currents, and thereby
the tendency of the currents to concentrate themselves on the outside

of the conductor.

x
When t is much greater than o?2/(o/?rjLt), e~t<r/w differs little from

unity, in this case the currents are almost independent of x and vary

inversely as r, thus the currents ultimately get nearly uniformly
distributed, and gradually fade away.

236* Periodic electromotive forces acting on a circuit
possessing inertia. So far we have confined our attention to
the case of impulses; we now proceed to consider the case when
electromotive forces act on a circuit for a finite time. If these forces
are steady the currents will speedily become steady also, and the
effects due to induction will be transient; when, however, these forces
are periodic, induction will produce very important effects which we
shall proceed to investigate. We shall commence with the case of a
single circuit whose coefficient of self-induction is L and whose resist-
ance is R; we shall suppose that this circuit is acted on (i) by a
constant external electromotive force and (ii) by one varying har-
monically with the time, the force at the time t being equal to
$ GOBpt; this expression represents a force making p/fa complete
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